Epitope-specific antibodies to the 43-kD glomerular membrane protein podoplanin cause proteinuria and rapid flattening of podocytes.
The 43-kD integral membrane protein podoplanin is localized on the surface of rat podocytes, and transcriptionally downregulated in rat puromycin nephrosis. In this study, a single intravenous injection of polyclonal rabbit anti-podoplanin IgG resulted in selective binding of IgG to the entire podocyte's surface. Some IgG produced by different rabbits rapidly induced transient proteinuria (approximately 350 mg/24 h at day 1, normal levels around day 5), whereas other IgG were ineffective. All anti-podoplanin IgG shared a common binding site at amino acids 39 to 47 (DDMVNPGLE), whereas IgG inducing glomerular damage specifically bound to an additional epitope at amino acids 74 to 79 (PIEELP), as observed by a SPOTs analysis on overlapping synthetic peptides. Proteinuria was not prevented by complement depletion or by treatment with the oxygen radical scavenger dimethylthiourea. Injection of Fab fragments failed to induce glomerular pathology, indicating that dimerization of podoplanin by divalent IgG was required. Proteinuria was paralleled by extensive flattening of foot processes that was also induced by blood-free perfusion of isolated rat kidneys with anti-podoplanin IgG. Thus, glomerular changes were due to direct interaction of distinct epitope(s) of podoplanin and divalent IgG. These results provide evidence that podoplanin plays a role in maintaining the unique shape of podocyte foot processes and glomerular permeability.